Objective: To investigate opinions on the acceptable number of donation offspring in a national cohort of oocyte and sperm donors.
Introduction
The debate about the number of offspring to be allowed per donor has its foundation in a concern for ethical, genetic, legal, economic and social dimensions of third party reproduction. A recent media report from Denmark revealed that one donor was carrier of a rare dominantly inherited disease and that sperm from that donor were estimated to have resulted in 40-75 offspring (1) . Setting a limit on the acceptable number of offspring per donor has been debated both among professionals as well as in the society at large, both before and after this event. Clearly there are many factors to be taken into consideration in formulation of national laws and recommendations on gamete donation treatment. One important factor is the trend towards openness regarding donor offspring's genetic origin, as demonstrated by the increasing number of countries with legislation on identifiable gamete donors. In addition, substantial groups of offspring from anonymous donors are actively seeking contact with their donor and half-siblings, and many donors who donated anonymously are taking active steps to make themselves identifiable to offspring (2, 3) .
The Swedish legislation on donor insemination (1985) and IVF-treatment with donated gametes (2003) grants offspring conceived as a result of gamete donation the right to be given identifying information about his or her donor. In 2005, the Swedish National Board of Health and Welfare issued guidelines which included the following advisory statement: "Oocytes or sperm from a donor should not be used to result in pregnancies leading to the birth of more than six children". However, when this recommendation was revised in 2010 the Swedish National Board of Health and Welfare removed any reference to the recommended number of children resulting from one donor (4) . During the past years, a Swedish national cohort of identity-release oocyte and sperm donors has been followed with the aim of studying psychosocial aspects of donating gametes. Both female and male donors were found to have mature and stable personality characteristics when they were accepted to become donors (5, 6) and Skoog Svanberg et al (2013) reported that both men and women were in general satisfied with their contribution as donors (7) .
In the context of identity-release donor programs, there is an urgent need for knowledge about donors' opinions on the acceptable number of offspring from their donation. Thus, the principal aim of the present study was to investigate opinions on the acceptable number of donation offspring in a national cohort of oocyte and sperm donors.
Material and methods
The Swedish study on gamete donation is a prospective longitudinal study including a consecutively recruited cohort of oocyte and sperm donors. All the infertility clinics performing gamete donation in Sweden, at the University Hospitals in Stockholm, Gothenburg, Uppsala, Umeå, Linkoping, Örebro and Malmö, participate in this multicenter study. The study was approved by the Region Ethical Review Board in Linköping 2012/356-31. 2012-11-14.
During 2005-2008, all men and women that were accepted as donors and completed at least one round of donation were approached regarding study participation. The only exclusion criterion was inability to speak and read Swedish. Study participants completed one questionnaire prior to donating and, in the spring of 2013, all sperm and oocyte donors who had donated during the preceding five to eight years (average 6.5 years) were asked to participate in a follow-up assessment.
Of 156 eligible sperm donors that were approached, 119 (76%) accepted participation and completed a baseline questionnaire. At the follow-up assessment some donors were not contacted due to unavailable addresses (n=9) or wish to discontinue study participation (n=4) and a total of 88/106 (83%) sperm donors completed the questionnaire.
Of 220 eligible oocyte donors that were approached, 181 agreed to participate in the study and completed a baseline questionnaire. At the follow-up assessment a few donors were not contacted due to unavailable addresses (n=4) or a wish to discontinue study participation (n=1) and a total of 149/176 (85%) oocyte donors completed the questionnaire.
Stated reasons for refraining from study participation were mainly that taking part would be too personal and/or too time consuming. The reasons for our being unable to locate donors for the follow-up assessment are not known; possible explanations include change of personal identification number, protected identity or emigration. A number of study-specific questions were posed to assess participants' behaviour and opinions regarding gamete donation. Participants were requested to state 1) the number of times they had donated sperm/oocytes, 2). if they had donated sperm/oocytes at more than one clinic in Sweden, .3). if they had donated sperm/oocytes abroad, 4). if they had knowledge of the number of offspring from their donation and 5). their opinion of the acceptable number of offspring from one donor. In addition, socio-demographic variables on age and education, marital status and children were collected.
Statistics
Pearson's Chi-squared statistic was used to analyse socio-demographic background data by gender. It was also used to analyse the respondents' reports on the acceptable number of children after donation by gender, age and presence of biological children. Multiple logistic regression was performed on the acceptable number of children after donation (dichotomized variable: 1-<6 children vs. ≥6 children) with gender, age, educational level and biological children as predictor variables. All statistical analyses were performed using IBM SPSS version 20 (Armonk, NY, USA). A p-value of <0.05 (two-sided) was considered significant.
Results
Socio-demographic characteristics are presented in Table 1 . In comparison with sperm donors, oocyte donors had a lower level of education at acceptance and were, at follow-up, more often married or co-habiting with a partner and had biological children. Some donors also had adoptive children (4 sperm donors and 0 oocyte donor) and/or stepchildren (7 sperm donors and 12 oocyte donors). Few participants had donated at more than one Swedish clinic (3 oocyte donors and 2 sperm donors) or abroad (1 oocyte donor and 1 sperm donor). For many sperm and oocyte donors the number of offspring resulting from their donations was unknown (43.2% oocyte donors, 47.7% sperm donors, p<0.001).
Oocyte donors were found to report both more restrictive and more generous opinions about the acceptable number of offspring resulting from one donor compared to sperm donors; a higher percentage of women (33.3%) than men (12.8%) expressing the opinion that the number of offspring should be limited to between one and five and a larger group of women (15.9%) than men (2.6%) expressing the opinion that one should place no limit on the number of offspring (Table 2 ). About half of both oocyte and sperm donors expressed an opinion that the number of offspring from one donor should be limited to between one and ten. A considerable percentage of participants did not have an opinion on the acceptable number of offspring from gamete donation (28.0% oocyte donors and 23.1% sperm donors). In Table 3 opinion of the acceptable number of offspring is displayed in relation to age and the donor having or not having biological children. Younger donors were as likely to allow a higher limit on offspring as older donors, and donors with biological children more frequently reported having no opinion about the acceptable number of offspring compared to those without children.
In the multiple logistic regression analysis the only significant relation with opinion on the acceptable number of children after donation was found to be with gender. Oocyte donors were four times more likely to accept a maximum of five children after donation compared to sperm donors, when controlling for age, educational level, marital status and biological children ( Table 4) .
Discussion
The donors reported a variety of opinions on the acceptable number of offspring that should be allowed from one donor, with oocyte donors expressing both more restrictive and more generous opinions compared to sperm donors. About half of both oocyte and sperm donors stated that the limit should be between one and ten offspring from one donor. About one fourth of donors had no firm opinion on the subject and being undecided appeared to be related to having biological children. When controlling for age, educational level, marital status and biological children, oocyte donors were more likely to support a limit of five offspring from one donor compared to sperm donors.
There are opinions that there is no need for a limit in the number of children to be allowed after gamete donation since the risk of accidental half-sibling unions may be close to zero (8) . While this might be true there are also psychological and human factors to be taken into consideration for all parties involved as concerns what is optimal. For the donor there are of course different factors the donor might take into consideration in determining what a reasonable and acceptable number of offspring might be. Learning, for example, that the donated sperm from some individuals as reported in the media might have resulted in the birth of as many as 50 to75 children (1) may influence the donor. For donors that have been exposed in the media as carrier of diseases that have a high probability to be inheritable the psychological and moral ethical dilemmas to be faced might become a great problem and even a personal tragedy. The disaster for families and the individuals and, most of all, for the child to be are also immeasurable psychologically, economically, and ethically. Society must be aware of this and be prepared for taking decisions or recommending decisions for consideration.
Motives for becoming an oocyte or sperm donor have been explored extensively worldwide and from various different perspectives including religion, laws, politics, and financial incentives. There could be financial motives for an individual's decision to donate numerous times, but the most frequently stated motive previously reported by gamete donors in the present study was "to help others", which is an altruistic motive (7).
Zweifel et al 2006, found that oocyte donors had a more restricted view on issues such as oocyte and embryo disposition after they have been through the donation program (9) . This study together with Kalfoglou and Geller 2000, suggests that donors become more comfortable with expressing their opinions after they have donated and that women might have difficulties in fully imagining and conceptualising the implications of their donations (10) .
The percentage of women and men who do not know the results of their donation might change in the future. It may become more common for donors to try to obtain this information from the clinics. As a result of such information their opinions on setting a limit on the number off offspring from one donor might change. In Sweden, donors are informed of the offspring's legal right to obtain identifying information about the donor when sufficiently mature and donors are required to complete a document waiving them from all legal rights and responsibilities regarding offspring from their donation. Although identity-release donor programs have been operating in Sweden since 1985 and about 300 donor offspring are estimated to have reached the age of majority, relatively few appear to have requested information about their donor. One possible explanation for this situation is that significant groups of these offspring may not be aware of their conception by donor sperm. Also the impact of donors having children of their own as well as being engaged in new partner relationships might have an influence on the donors' future. The vast majority of the donors in our study had not donated in other settings. This might be due to the very limited reimbursement for donors in Sweden, the medical procedure or due to their feeling that they have made the contribution they wish to make and do not need do any more (7).
More research regarding disclosure to the children is needed, since a wide range or between 39-83% of parents who have had a semen donor intend to, or actually do, tell their offspring that they were conceived by sperm insemination (11) (12) (13) (14) . We also suspect that intending is one thing and doing or telling is a completely different matter. For instance Lalos et al (2007) showed that in their sample of 19 Swedish families 11 (61%) of the parents had told their child about the donation but only six had revealed to the child that the child can obtain identification information about the donor (15) .
A major strength of this study was that we had a very high participation rate and that it was a long-term follow-up on a national sample of donors. We have been able to follow these donors for between five and eight years after their donation which may be considered as a long time in research of this kind. However, in the group of donors we were not able to locate nine sperm donors who had changed their national identity number or who had a protected identity, as was the case for four of the female donors. How this might influence the identification process later merits future study.
Conclusion
Oocyte donors have a more restricted view on the acceptable number of offspring after donation compared to sperm donors. Donors perform a very humanitarian and societal act when donating their gametes to other couples or individuals. In the ambition to have safe and trustworthy donor programs we need to have well established regulations to be able to recruit donors in the future. In addition, the clinics should provide the donors and offspring as well as the receiving couples with a psychologically and genetically acceptable situation.
